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2) jTij^jl ^ipprnf— h interferences 
None. 

3) Status of claims 
„ ,„ the Acnon (paper No. 4, ^ February 20, 2005, the status of the 

claims is as follows: 

(a) claims 1-59 stand ejected under 35 U.S.C. § 103(a), as bring unpatentable over the 
teaching of Tektronix, Inc. "SONET Telecommunications", 1997. 

4) Status of Amendments 

NO claim amendments «« submitted in the Applicant response filed April U, 2005, 
„ me Final Office Acta, (paper No. 4) mailed February 20, 2005. Accordingly, the clam* 
,emain as amended in the Applied response filed on May 11. 2004. A copy of the current 
claims is provided in the Appendix below. 

5) Siin^marv Invention 

The present invention is generally directed to methods and systems for validating 
connections mapped through a SONET/SDH communications network between first and 
second end-nodes via at least one intermediate node. Connection validation is accomplished by 
inserting performance monitor (PM) information into predetermined location withrn a data 
signal at the first end-node. In some embodiments, the PM information is inserted mto an 
unused portion of the transport overhead (TOH) of a SONET/SDH da* signal. At each 
intermediate node between the first and second end-nodes, the PM information is exacted 
from the data signal, buffered while the data signal is pointer processed, and then inserted 
before forwarding the data signal. At the second end-node, the PM information is extracted and 
examined. 

Thus the present invention provides a technique for validating a connection 
independently of SONET/SDH Section, Line and Path validation techniques. In particular, the 
three-step processing of the performance monitoring information performed at each 
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APPELLANTS BRIEF UNDER 37 CF.R- § 1-192 
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intermediate node (U. extinction, buffering, and reinsertion, • • ""^I 

IH. m which the PM information of the connection passes through the — *- node, 
^2*. -id, heing — ed hv standard Section, Lino and ^ «™ 
processes. O-*-*. *e pre.cn, invention enatiies vaiidatio. of connections « » 
^dependent of an, standard Section, Line or Path connections mapped through tie 

SONET/SDH network. 

6) Issues 

The following issues presented for review by the Board of Patent Appeals and 
Interferences are as follows: 

(a) Whether the Examiner has properly established prima facie obviousness of claims 

l-SQbasedontheteachingofTektronix.Inc. "SONET Telecommunications", 1997. ( 

7) nrouoing of Claims 

Claims 1-59 are pending in the present application. Of these, claims 1 and 35 are 
independent claims. The issues presented for review can be decided with reference to claim 1. 

Applicant submits that the claims do not stand or fall together. In particular, at least 
claims 6, 1 1, 15, 28, 29, 33, 36, 40, 45, 46, 48. and their dependencies, define further patentable 
subject matter. Accordingly, in the event that the Examiner's rejection of claims 1 or 35 is 
affirmed, at least claims 6, U, 15, 28, 29, 33, 36, 40, 45, 46, 48 and their dependencies, will not 

automatically fall. 

8) Argument 

In order to facilitate review by the Board, the Applicant's arguments are presented in the 
following order 

• The Examiner's rejection of claims 1-59 under 35 U.S.C. § 103(a) 

• Brief description of the cited reference 

• Has the Examiner established prima facie obviousness in respect of claims 1-59 
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Arguments pertaining to each of these points are presented below under equivalent sub- 
headings. 

(i) Th. T^Ws rn-*™ of claims 1 -59 under 35 U.S.C. § 103(a) 

In the Final Office Action (Paper No. 4) mailed February 20, 2005, the Examiner 
asserted, with reference to claim 1, that: 

Tektronix Inc. 11 SONET TelecOTrununications |, discloses . . . 

a) at flic first end node, inserting performance monitor (PM) information 
into a predetermined location . . , 

• where the performance monitor information has a predetermined 
location in the Section Overhead of the header . Techtronix 
"SONET Telecommunications" page 7, "Section Overhead" 

b) "at the at least one intermediate node, where the intermediate node is the 
regenerator node. 

iii) reinserting the buffered PM information into the predetermined 
location within the signal prior to transmitting the data signal toward the 
second end node, b, where "Regenerator" pl9 discloses that the regenerator 
replaces the Section overhead, which contains the PM information page 7, 
"Section Overhead", thereby reinserting the data by rewriting it to the new 
signal to be transmitted." 

The Examiner asserts that "Tektronix fails to explicitly state 

i) extracting the PM information from the predetermined location within 
the signal received at the intermediate node 

ii) buffering the extracted PM information 11 



{ ) 
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However, the Examiner argues that "In order for the PM information to actually be of 
use at some point in the communication, it would have to be necessary to extract it an analyse 
jt for inconsistencies and errors. Once this data is extracted, it would have to be stored 
somewhere for comparison and analysis, thereby "buffering" the extracted PM information.". 
Based on this reasoning, the Examiner concludes that "while it is not explicitly disclosed that 
extraction and buffering of the PM information in the section overhead between the PTE node 
and REG node is performed, it would have been obvious to one of ordinary skill in the art at the 
time of invention to analyze (extracting and buffering) the performance monitoring data of the 
section overhead to make sure the signal had no errors in the transmission of the SONET signal 
between the PTE node and the REG node, before rewriting it." 

It should be noted that, because the Examiner has focused on the performance 
monitoring (PM) information contained in the Section Overhead, the comments and arguments 
presented below in rebuttal of the Examiner's rejections will also concentrate on the PM 
information contained in the Section Overhead. It will be appreciated, however, that the same 
line of argument would also apply to PM information contained in Line Overhead, which is 
also described in the Tektronix reference. 

(ii) Brief description of the cited r eference 

Tektronix, Inc. "SONET Telecommumcations", 1997 "provides an introduction to the 
Synchronous Optical Network (SONET) standard". Pages 1 and 2 provide basic background 
information on the SONET. Pages 4-6 describe the format of the Synchronous Transport 
Signal (STS) frame. More particularly, with reference to page 4 of the Tektronics reference. 
The STS-1 frame structure is clearly illustrated in figures 1 and 2. Referring to paragraph 2. 
under the heading: STS Frame Structure: 

As shown in figure 1, the first three columns of the STS-1 frame are 
for transport overhead. The three columns each contain nine bytes. Of 
fhese, nine bytes are for overhead for the Section Layer ... and 18 bytes of 
overhead for the Line Layer. The remaining 87 columns constitute the 
STS-1 Envelope Capacity. 



-5- 



PAGE12/34* RCVD AT 6/19/2006 2:09:03 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/6 ' DNIS:2738300 ' CSID:613 230 6706 ' DURATION (mm-$s):03-12 



0013 



APPELLANTS BRIEF UNDER 37 C.FJL § U» 
Serial No. 09/957,974 

1. ft. SONET standard, data being tnm.por.ed bv ft. STS-! rVame is - W- * •» 
STS-1 Envelope Capaoitv using a Synchronous Payload Enveiope (SPE). Vanous tnapptng 

^ of the page (under beading : STS-1 E nve,.pe Capacity and Sychronou, Pay...d 
Envelope (SPE) ): 

Figure 3 depicts die STS-1 SPE, which occupies the STS-1 Envelope 
Capacity. The STS-1 SPE consists of 783 bytes, and can be depicted as an 
87 column by 9 row structure. Column 1 contains ... Path Overhead 
(POH). Two columns... are designated as 'fixed Stuff columns. The 
.remaining 84 columns are designated as the STS-1 Payload Capacity. 

As stated on page 5 of the Tektronics' reference (under heading : STS-1 SPE in 
Interior of STS-1 Frames): "The STS-1 SPE may begin anywhere in the STS-1 Envelope 
Capacity (See figure 4)." 

Based on the foregoing, it will be readily apparent that the STS- 1 frame is a 90 column 
by 9 row structure, made up of three columns of transport overhead and 87 columns of 
Envelope Capacity. In the SONET standard, the SONET payload is mapped into the (87 
column wide) Envelope Capacity using an SPE, but the starting point of the SPE within the 
envelope capacity is undefined - that is, the SPE can "float" within the STS-1 frame Envelope 
Capacity. 

Pages 7-10 describe SONET overheads in the context of the basic Section, Line and 
Path connection layers of the SONET. Representative Section, Line and Path connections are 
illustrated, by way of a simplified example, in Figure 6, and the locations of corresponding 
Section, Line and Path overheads within the STS frame are illustrated in FIG. 7. 

As stated on page 7, at column 2, first full sentence (under heading: Overheads), the 
Tektronix reference states that: "Section overhead is used for communications between 
adjacent network elements, such as regenerators." And, on that same page, (under heading : 
Section Overhead): "Section Overhead contains nine bytes of the transport overhead accessed, 
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generated, and processed by section-tennmating equipment". Reference to FIG. 6 shows that 
su ch* section-terminating equipment « can include Path Terminating Equipment (PTE), 
regenerators (REG) and Line Terminations (ADM or DCS). Reference to the Glossary 
(starting on page 27) is also instructive. At page 3 1, the flowing relevant definitions are found: 

Section - The span between two SONET network elements capable 
of accessing, generating, and processing only SONET Section overhead. 
This is the lowest layer of the SONET protocol stack with overhead. 

Section Overhead - Nine bytes of overhead accessed, generated and 
processed by section teimmating equipment. This overhead supports 
functions such as framing the signal and performance monitoring. 

Section Terminating Equipment - Equipment that terminates the 
SONET Section layer. STE interprets and modifies or creates the Section 
Overhead. 

Thus, the regenerator of Tektronix FIGs. 6, and 21 is explicitly described as an example 
of section terminating equipment (STE), which terminates the Section layer connection, and 
which "interprets and modifies or creates" the section overhead. 

Table 3 on page 8 sets out the contents of the Section overhead. With reference to table 
3, it is seen that bytes Al and A2 are framing bytes, used to indicate the beginning of the frame, 
while the bytes El, Fl and D1-D3 provide messaging channels for set-up and provisioning 
(El); user's purposes (Fl); and Operations, Management and Adrmnistration (D1-D3). This 
leaves the Bl and JO bytes as the sole performance monitoring (PM) information bytes of the 
section overhead. Since only the JO and Bl bytes of the Section Overhead are involved in 
performance monitoring, and are used to convey performance monitoring information, the 
reniaining discussion will focus on these bytes within the Section Overhead. 

• As is well known in the art, Section Trace (JO) is used as a messaging channel between 
two adjacent nodes for verifying connectivity across their respective section. Thus, in the 
example of figure 6, the PTE node and the immediately adjacent regenerator terminate a 
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Section and will verify connectivity across that section by exchanging section trace messages 
via the JO byte. Similarly, the regenerator and the line temnnation (ADM or DCS) will verify 
connectivity through their section by exchanging section trace messages via the JO byte. This 
implies that the regenerator will extract and analyse the content of tin JO byte from frames 
received from the PTE, and vice-versa. At the same time, the ADM will extract and analyse 
the content of the JO byte from frames received from the regenerator; and vice-versa. 

Table 3 defines the Bl byte as a "Section bit interleaved parity code (BIP-8) byte - This 
is a parity code (even parity) used to check for transmission errors over a regenerator section. 
Its value is calculated over all bits of the previous STS-N frame after scrambling, then placed in 
the Bl byte of the STS-1 before scrambling." As stated in the Glossary (see page 30, Parity 
Check) "even parity" means that the parity code is calculated such that the total number of l's 
in the STS frame is an even number. As such, "processing the Bl byte" of a received signal 
(e.g. at the Regenerator) is easily accomplished by merely counting the number of l's in the 
received STS frame, and detennining whether this is an even number. Obviously, no extraction 
or analysis of the B 1 byte itself is required to do this. 

(iii) Has the Examiner established prima facie ob viousness of claims 1-59 

Applicant respectfully submits that the Examiner has not established prima facie 
obviousness of at least claims 1 and 35, and, by extension, claims 2-34 and 36-59. MPEP. § 
703.02Q) sets out tnree criteria that must be met by the Examiner in order to establish a prima 
facie case of obviousness. 

"First, there must be some suggestion or motivation, either in Ihe 
references themselves or in the knowledge generally available to one of 
ordinary skill in the art, to modify the reference or to combine reference 
teachings." 

"Second,. there must be a reasonable expectation of success." 

"Finally, the prior art reference (or references when combined) must 
teach or suggest all the claim limitations. 11 
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It is submitted that that the Examiner has not met these criteria, and thus has not 
established prima facie obviousness of claims 1 and 35 (and, by extension, dependent claims 2- 
34 and 36-59). 

Wi1h reference to the first criterion, Applicant submits that there is no suggestion or 
motivation, in the Tectronix reference, to modify the SONET standard in any manner 
whatsoever, let alone in the manner suggested by the Examiner. 

In particular, the Techtronix reference is merely a primer on the SONET standard. It 
teaches nothing that is not part of the SONET standard, and in particular does not teach or 
suggest ways in which the SONET standard might be modified. Rather, the Techtronix 
reference describes standard SONET technology, including the format and use of the various 
types of SONET overhead. Nothing more. As such,- the Examiner's modification of the 
SONET standard to include extraction, buffering and reinsertion of PM information (i.e. the JO 
and Bl bytes) contained in the section overhead, is clearly the Examiner's own invention. Such 
operation is contrary to the SONET standard, and the Techtronix reference - being "an 
introduction to the technology of SONET" neither suggests such modifications nor provides 
motivation for doing so. 

With reference to the Second criterion, Applicant submits that there is no reasonable 
expectation that the Examiner's modification would be successful, because such modification is 
already inoperative. 

For example, consider the Bl byte of section overhead (Table 3, page 8). The Examiner 
asserts that it would be obvious to modify the SONET standard, such that the parity code is 
extracted from a received frame; buffered; and then reinserted into an outgoing frame 
transmitted through the next section. Such an operation is manifestly inoperative, because any 
parity errors in the received frame would be propagated to the outgoing frame. For example, 
consider a signal received by the regenerator (FIG. 6) from the PTE. If the regenerator detects 
a parity error in the received frame (that is, the received frame contains an odd number of l's), 
then inserting the received parity code into an outgoing frame being sent to the ADM 
dramatically increases the probability that the ADM will also detect a parity error, even if the 
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section is working perfectly. Furthermore, if the ADM does detect a parity error, it cannot 
determine whether the detected parity error arose from transmission errors between the PTE 
and the regenerator, or between the regenerator and the ADM. This clearly precludes 
successful checking for transmission errors over a section, which is the whole intent of the Bl 
parity byte of the section overhead. 

A similar situation exists in respect of section trace (byte JO). The Examiner asserts that 
it would be obvious to modify the SONET standard so that the section trace message is 
extracted from a received frame; buffered; and then reinserted into an outgoing frame being 
transmitted through the next section. Such an operation is clearly inoperative, because any 
section trace errors in the received signal would be propagated to the outgoing frame. For 
example, consider a signal received by the regenerator (FIG. 6) from the PTE. If the 
regenerator detects a section trace error in the signal (e.g. a mismatch between the received 
trace message and an expected message), then inserting the received trace message into an 
outgoing frame being sent to the ADM dramatically increases the probability that the ADM 
will also detect a section trace error, even if that section is working perfectly and the ADM -is 
expecting the same trace message (which may or may not be true). Furthermore, if the ADM 
does detect a section trace error, it cannot determine whether the detected error arose from 
transmission errors between the PTE and the regenerator, or between the regenerator and the 
ADM. This clearly precludes successful validation of connectivity over a section, which is the 
whole intent of the JO section trace byte of the section overhead 

In light of the foregoing, it is submitted that the Examiner's modification of the SONET 
standard to extract, buffer, and then reinsert PM information of the section overhead is 
inoperative, and thus offers no possibility of success. 

With reference to the Third criterion, Applicant submits that the Tektronix reference 
does not teach or suggest all the claim limitations. At a minimum, the Tektronix reference does 
not teach or suggest the claimed limitation of: " reinserting the buffered PM information into the 
predetermined location within the signal prior to transmitting the data signal toward the second 
end-node." 
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■ As noted above, to the extent that PM information is extracted and buffered at all, 
reinserting such buffered information is inoperative. As such, the Examiner's assertion that the 
Tektronix reference teaches such an inoperative function must necessarily be a mis- 
representation of Hie teaching of the Tektronix reference. In fact, such mis-representation by 
the Examiner is plainly seen upon a reading of the Tektronix reference itself. In particular, at 
page 19, "Regenerator", the Tektronix reference states that "the regenerator igplaces the 
section overhead", while the ''Line overhead, payload, and path overhead are not altered". Thus 
the Tektronix reference explicitly draws a distinction between oveihead that is passed through a 
node (Le. buffered and reinserted) and overhead that is replaced, clearly indicating that these 
are not equivalent functions. 

Merriam- Webster Online (http://www.m-w.com) provides the following definitions for 
the word "replace": 

1 : to restore to a former place or position <replace cards in a file> 

2 : to take the place of especially as a substitute or successor 

3 : to put something new in the place of <replace a worn caipet> 

synonyms REPLACE, DISPLACE, SUPPLANT, SUPERSEDE mean to put 
out of a usual or proper place or into the place of another. REPLACE implies 
a filling of a place once occupied by something lost, destroyed, or no 
longer usable or adequate <replaced the broken window> .... 

The Examiner's interpretation of the of the Tektronix reference appears to follow 
definition 1, n to restore to a former place or position", that is, PM information in the section 
overhead of a received frame is allegedly restored or returned to its original place in the frame 
prior to transmission toward the next node. However, as detailed above, such operation 
propagates section trace and parity errors from one Section to another, which in inoperative. 
Thus it is clear that the intended meaning of the word "replaced" in the Tektronix reference 
follows definitions 2 and 3, in that a new section overhead is generated, and inserted into the 
frame in place of the section overhead of the received frame. 
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Thus the Tektronix reference explicitly contradicts . lie Examiner's assertion that the 
regenerator reinserts buffered PM information into the section overhead of the outbound frame. 
Rather/the Tektronix reference explicitly states that the section overhead is lefilaced As is 
noted above (and very well known in the art), such replacement of PM information necessarily 
involves generation of "new" PM information, which is inserted into the outgoing signal prior 
to transmission to the next adjacent node. 

Thus, the Tektronix reference clearly does not teach or suggest at least the claimed 
limitation of: " reinserting the buffered PM i nformation into the predetermined location within 
the signal prior to transmitting the data signal toward the second end-node.", as required by 
independent claims 1 and 35. 

In light of the foregoing, it is submitted that the Examiner has failed to establish prima 
facie obviousness of at least independent claims 1 and 35 in light of Tektronix, Inc. "SONET 
Telecommunications", 1997. 

With reference to claims 5, .7-9, 27, 39 and 41-43 the Examiner's reliance on Path 
overhead (POH) is insufficient to establish prima facie obviousness. As is well known in the 
art, and described in the Tektronix reference, path overhead "is found in rows 1 to 9 of the first 
column of the STS-1 SPE (synchronous payload envelope). See page 9, under heading "STS 
Path Overhead", and FIGs. 3 and 4, Since the SPE floats within the STS frame (page 5, under 
heading : STS-1 SPE in Interior of STS-1 Frames), it follows that the POH is not "inserted into 
a predetermined location within a data signal conveyed through the connection" as required by 
independent claims 1 and 35. Thus POH (or portions thereof) cannot be equated to the PM 
information of the present invention, as asserted by the Examiner. 

With reference to claims 6, 7, 40 and 41 the Examiner's rejection is unsupported by the 
Tektronix reference. Table 3, sets out the format and use of each field of the section overhead. 
With respect to section trace (byte JO), table 3 defines that 1 byte (8 bits) is allocated for section 
trace messaging. There is nothing in this statement which makes the insertion of a nibble of a 
trace message inherent or inevitable. In that respect, it is well known that a ff nibble" is half of a 
byte (that is, four bits). See, for example, http://www.webopedia.conV 1 t±KM/N/nibble.html 
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With reference to claims 11 and 45, the passage relied upon by the Examiner merely 
describes the use of the HI and H2 bytes of line overhead to locate the starting byte of the SPE 
within the STS frame. Thus: 

figure 11 shows an STS-1 pointer (HI and H2 bytes) which allows 
the SPE to be separated from the transport overhead. The pointer is simply 
an offset value that points to the byte where the SPE begins, The diagram 
depicts the typical case of the SPE overlapping onto two STS-1 frames. If 
there are any frequency or phase variations between the STS-1 frame and 
its SPE S the pointer value will be increased or decreased accordingly to 
maintain synchronization/ 1 

Clearly, there is nothing in this paragraph that even remotely relates to the starting and 
stopping points over which the parity code value may be calculated Nor can the applicant find 
any such teaching anywhere else in the Tektronix reference. As such, the Examiner's rejection 
of claim 1 1 is unsupported. 

With reference to claims 12 and 46, the Examiner's reference to the bit error rate as an 
indicator field is utterly unfounded. The bit error rate (BER) indicates the "number of coding 
violations of an incoming signal detected in a unit of time" (or, equivalently, a number of bits). 
While this is a valid indicator of link performance, there is nothing in the Tektronix reference 
that teaches or suggests that it constitutes on indicator field, as suggested by the Examiner, or 
that it is inserted into an indicator field of PM information inserted into an outgoing signal. 
Furthermore, since the Examiner has previously equated the payload pointer (HI and H2 bytes) 
of line overhead as his "indicator field" (see rejection of claim 5), the definition of these bytes 
provided in table 4 (page 8) shows that insertion of BER data into the Examiner's indicator field 
would either: 

• replace the payload pointer, and thereby render the entire STS transport 
mechanism inoperative because the start byte of the SPE cannot be located; or 
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• replace the concatenation indicator, and thereby render the entire STS transport 
mechanism inoperative because frame concatenation cannot be resolved; or 

» replace the STS Path alarm indication signal (AIS-P), and thereby render alarm 
notification and failure recovery methods inoperative. 

Obviously, none of these solutions yields an operative system, and none is supported by 
the Tektronix reference. 

With reference to claims 15 and 33, as discussed above, the Examiner's assertion that 
the parity value of incoming frames must be extracted for examination and analysis is 
unsupported conjecture. Furthermore Table 3, page 8 describes the calculation and insertion of 
BIP-8 parity values into outgoing frames. There is nothing in this passage that teaches or 
suggests calculation of a parity value for incoming frames, either alone or in combination with 
a step of extracting the parity code value from the received frame, as is required by claims 15 
and 33. 

With reference to claim i6, 17, 29 and 48, since the Tektronix reference suggests 
neither extraction of the parity code from incoming frames nor calculation of the parity of the 
received frame, it follows that the Tektronix reference does not teach or suggest comparing 
these values by any means, let alone the method defined in claims 16, 17, 29 and 48. 

With reference to claims 1 8 and 49, it is clearly obvious that the error count (the result 
of comparing the recalculated and received parity values - see claims 16 and 48) is in no way 
similar to a bit error rate. As such, the Examiner's reliance on the alleged accumulation of a bit 
error rate over a unit of time (see page 27) is utterly irrelevant to the subject matter of claims 18 
and 49. 

With reference to claim 28, the Examiner asserts that this claim is rejected for the same 
reason as claim 6, However, claim 28 defines that the buffered Trace field is inserted without 
change. This is entirely different from the subject matter of claim 6. Thus, it is submitted that 
the Examiner's rejection of claim 28 is in error. 
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In light of the foregoing, it is submitted that the Examiner has failed to establish prima 
facie obviousness m light of Tektronix, Inc. "SONET Telecommunications" , 1997, wherefore 
reversal of the Examiner's claim rejections is believed to be in order and such action is 
courteously requested.. 
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9) Appendix 

Claims involved in tbe Appeal 

1 . [Previously Amended] A method of validating a connection mapped .between first and 
second end-nodes via at least one intermediate node in a communications network, the 
method comprising the steps of: 

at the first end-node, inserting performance monitor (PM) information into a 
predetermined location within a data signal conveyed through the connection; 

at the at least one intermediate node: 

extracting the PM information from the predetermined location within the signal 
received at the intermediate node; 

buffering the extracted PM information; and 

reinsertingthe buffered PM information into the predetermined location within 
the signal prior to transmitting the data signal toward the second 
end-node; and 

at the second end-node, extracting the PM information from the data signal. 

2. [Original] A method as claimed in claim 1, wherein the data signal contains a 
SONET/SDH SPE and the step of inserting the PM information comprises a step of 
inserting the PM information into a predetermined location within a transport overhead 
(TOH) outside of the SPR 

3. [Original] A method as claimed in claim 2, wherein each node in the network is 
adapted to support a plurality of connection layers and the connection is mapped on 
one of the plurality of connection layers. 

4. [Original] A method as claimed in claim 3, wherein PM information respecting each 
layer is inserted into a respective predetermined location of the TOH. 
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5. [Original] A method as claimed in claim 1, wherein the step of inserting PM 
information comprises a step of inserting one or more of a Trace field; a Parity field; 
and an indicator field. 

6. [Original] A method as claimed in claim 5, wherein the step of inserting a Trace field 
comprises inserting a nibble of a trace message for communicating information 
concerning the connection. 

7. [Original] A method as claimed in claim 6, wherein the step of inserting the nibble of 
a trace message comprises a step of inserting successive nibbles of the trace message 
into respective successive signals until an entire trace message has been sent. 

8. [Original] A method as claimed in claim 6, wherein the step of inserting a Trace field 
comprises repeating the trace message after the entire trace message has been sent. 

9. [Original] A method as claimed in claim 5, wherein the step of inserting a parity field 
comprises a step of calculating a parity value in respect of a data signal, and inserting 
the parity value into a next data signal to be transmitted. 

10. [Original] A method as claimed in claim 9, wherein the data signal contains a 
SONET/SDH SPE and the parity value is a BIP-8- 

1L [Original] A method as claimed in claim 10, wherein the parity value is calculated 
starting after an H2 byte of a transport overhead (TOH) portion of the signal, and 
incorporates all SPE bytes until the H2 byte of a next data signal. 

12. [Original] A method as claimed in claim 5, wherein the step of inserting an indicator 
field comprises a step of accumulating an error count in respect of the data signal. 

13. [Original] A method as claimed in claim 12, wherein the data signal is a SONET/SDH 
signal and the error count is a BIP-8. 
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14. [Original] A method as claimed in claim 1, wherein the step of extracting the PM 
information comprises a step of extracting one or more of a trace field; a parity field; 
and an indicator field. 

15. [Original] A method as claimed in claim 14. wherein the step of extracting a parity 
field further comprises a step of calculating a parity value in respect of the received 
data signal. 

1 6. [Original] A method as claimed in claim 15, further comprising the steps of: 

comparing the recalculated parity value with a received parity value contained in the 
extracted parity field to obtain an error count; and 

XORing the error count with the received parity value. 

17. [Original] A method as claimed in claim 16, wherein the step of buffering the PM 
information comprises the step of buffering the XOR result as a buffered parity value. 

18. [Original] A method as claimed in claim 16, further comprising a step of 
accumulating the error count value in respect of the received data signal, 

19. [Original] A method as claimed in claim 14, wherein the step of extracting an 
indicator field further comprises the steps of: 

monitoring the indicator field of each successive received data signal; and 

asserting an AIS state if the indicator field of each of a first predetermined number of 
successive data signals contains a first predetermined value. 

20. [Original] A method as claimed in claim 19 3 further comprising a step of de-asserting 
the AIS state if the indicator field of each of the first predetermined number of 
successive data signals contains a value other than the first predetermined value. 

21. [Original] A method as claimed in claim 19, wherein the first predetermined number 
of successive data signals is three. 
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22. [Original] A method as claimed in claim 19, wherein the first predetermined value is 
binary "1111". 

23. [Original] A method .as claimed in claim 14, wherein the step of extracting an 
indicator field further comprises the steps of: 

monitoring the indicator field of each successive received signal; and 
asserting an RDI state if the indicator field of each of a second predetermined number 
of successive signals contains a second predetermined value. 

24. [Original] A method as claimed in claim 23, wherein the predetermined number of 
successive data signals is three. 

25. [Original] A method as claimed in claim 23, wherein the second predetermined value | j 
is binary "1100'\ 

26. [Original] A method as claimed in claim 1, wherein the step of buffering the extracted 
PM information comprises double-buffering the extracted PM information. 

27. [Original] A method as claimed in claim 1, wherein the -step of reinserting the 
buffered PM information into the predetermined location within the signal overhead 
comprises a step of inserting one or more of a buffered trace field; a buffered parity 
field; and a buffered indicator field. 

28. [Original] A method as claimed in claim 27, wherein the buffered trace field in 
inserted into the data signal without change. 

29. [Original] A method as claimed in claim 27, wherein the step of inserting the buffered 
parity field comprises the steps of: 

calculating a parity value of an outgoing signal; 

XORing the calculated parity value with the contents of the buffered parity field; and 
inserting the XOR result into a successive outgoing signal. 
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30. [Original] A method as claimed in claim 27, wherein the step of inserting the buffered 
indicator field comprises a step of setting contents of the indicator field to a third 
predetermined value if an AIS state is has been asserted. 

3 1 . [Original] A method as claimed in claim 30, wherein the third predetermined value is 
binary "1100'*. 

32. [Original] A method as claimed in claim 1, wherein the step of extracting the PM 
information at the second end-node comprises the step of extracting one or more of a 
trace field; a parity field; and an indicator field. 

33. [Original] A method as claimed in claim 32, wherein the step of extracting the parity 
field further comprises a step of calculating a parity value in respect of the received 
data signal. 

34. [Original] A method as claimed in claim 32, wherein the step of extracting an 
indicator field further comprises a step of accumulating an error count value in respect 
of the received data signal. 

35. [Previously Amended] An apparatus for validating a connection mapped between first 
and second end-nodes via at least one intermediate node in a communications network, 
the apparatus comprising: 

a firamer for extracting performance monitoring (PM) information from a data signal 
being conveyed through the connection; 

means for buffering the extracted PM information while the data signal is pointer 
processed; and 

means for inserting the buffered PM information into the data signal prior to 
forwarding the data signal. 

36. [Original] An apparatus as claimed in claim 35, wherein the data signal contains a 
SONET/SDH SPE and the PM information in inserted into a predetermined location 
within a transport overhead (TOH) outside the SPE. 
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37. [Original] An apparatus as claimed in claim 36, wherein each node in the network is 
adapted to support a plurality of connection layers and the connection is mapped on 
one of the plurality of connection layers - 

38. [Original] An apparatus as claimed in claim 37, wherein PM information respecting 
each layer is inserted intp a respective predetermined location in the TOH. 

39. [Original] An apparatus as claimed in claim 35, wherein the PM information 
comprises one or more of a Trace field; a Parity field; and an indicator field. 

40. [Original] An apparatus as claimed in claim 39, wherein the trace field comprises a 
nibble of a trace message for communicating information concerning the OP-N 
connection. 

41. [Original] An apparatus as claimed in claim 40, wherein successive nibbles of the 
trace message are inserted into respective successive signals until an entire trace 
message has been sent. 

42. [Original] An apparatus as claimed in claim 40, wherein the trace message is repeated 
after the entire trace message has been sent. 

43. [Original] An apparatus as claimed in claim 39, wherein the parity field contains a 
parity value calculated in respect of a previously forwarded data signal. 

44. [Original] An apparatus as claimed in claim 43, wherein the data signal contains a 1 ] 
SONET/SDH frame and the parity value is a BIP-8. 

45. [Original] An apparatus as claimed in claim 44, wherein the parity value is calculated 
starting after an H2 byte of a transport overhead (TOH) portion of the signal, and 
incorporates all SPE bytes until the H2 byte of a next data signal. 

46. [Original] An apparatus as claimed in claim 39, wherein the indicator field comprises 
an accumulated error count in respect of the data signal. 
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47. . [Original] An apparatus as claimed in claim 46, wherein the data signal comprises a 

SONET/SDH SPE and the error count is a BEP-8. 

48. [Previously Amended] An apparatus as claimed in claim 35, further comprising: 
means for calculating a parity value in respect of the received data signal; 

means for comparing the calculated parity value with a received parity value extracted 

fiom the parity field of the received data signal to generate an error count; 
an XOR logic gate adapted to XOR the error count and the received parity value; and 
means for saving the XOR result as the buffered parity value. 

49. [Original] An apparatus as claimed in claim 48, further comprising a memory for 
accumulating the error count in respect of the received data signal. 

50. [Original] An apparatus as claimed in claim 39, further comprising: 

means for monitoring the indicator field of each successive received data signal; and 

means for asserting an AIS state if the indicator field of each of a first predetermined 
number of successive data signals contains a first predetermined value. 

51. [Original] An apparatus as claimed in claim 50 s further comprising means for 
de-asserting the AIS state if the indicator field of each of the first predetermined 
number of successive data signals contains a value other than the first predetermined 
value. 

52. [Original] An apparatus as claimed in claim 50, wherein the first predetermined 
number of successive data signals is three. 

53. [Original] An apparatus as claimed in claim 50, wherein the first predetermined value 
is binary "11 11". 

54. [Original] An apparatus as claimed in claim 39, further comprising: 

means for monitoring the indicator field of each successive received signal; and 

-22- 
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means for asserting an RDI state if the indicator field of each of a second 
predetermined number of successive signals contains a second predetermined 
value. 

55. [Original] An apparatus as claimed in claim 54, wherein the predetermined number of 
successive data signals is three. 

56. [Original] An apparatus as claimed in claim 54, wherein the second predetermined 
value is binary "1100". 

57. [Original] An apparatus as claimed in claim 35, wherein the means for buffering the 
extracted PM information comprises a double-buffer. 

58. [Original] An apparatus as claimed in claim 39, wherein the means for inserting the 
PM information comprises means for setting contents of the indicator field to a third 
predetermined value if an AIS state is has been asserted. 

59. [Original] An apparatus as claimed in claim 58, wherein the third predetermined value 
is binary "1100". 
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If any extension of time under 37 C.F.R. § 1,136 is required to obtain entry of this brief, 
such extension is hereby respectfully requested. If there are any fees due under 37 C.F.R. §§ 
1.16 or 1.17 which are not enclosed herewith, including any fees required for an extension of 
time under 37 C.F.R. § 1.136, please charge such fees to our Deposit Account No. 19-5113. 

Respectfully submitted, 



By: Kent Daniels 
Reg, No, 44,206 
Attorney for the Applicants 

August 12, 2005 

Ogilvy Renault LLP 
Suite 1600 

1981 McGill College Avenue 
Montreal, Quebec 
Canada, H3 A 2Y3 
Tel: (613)780 8673 
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